The existence of a linear system consisting of sympathetic endings in rat skin.
In a previous pilot study we suggested the novel notion that the catecholaminergic sympathetic nerve endings are non-homogeneously distributed in the rat skin. In the present study we have utilized several independent methods to determine the in vivo distribution of catecholamine-containing fibers in rat skin. Using whole body macro-autoradiography with an iodine125-labeled tyrosine, we localized the distribution of iodine-125-catecholamine in rat skin. The images on the film showed various pairs of symmetrical linear arrays running from the head through the back and to the hind limbs of the animal that we arbitrarily termed sympathetic substance lines (SSLs). The distribution of catecholamine in rat skin was also visualized by light microscopy autoradiography with tritiated tyrosine. The majority of silver grains in the sections were located among hair follicles along a band or zone. Furthermore, a modified sucrose-phosphate-glyoxilic acid (SPG) method was adapted to observe sympathetic fibers in the skin sections. Dense clusters of fluorescent nerve fibers in correspondence of arrector pili muscles (AP muscles) were located along lengthwise lines of the body, in a pattern coinciding with the linear arrays identified by macro-autoradiography. We concluded that concentrated clusters of noradrenergic nerve fibers innervate AP muscles and form a longitudinal linear system in the whole skin. These results are discussed in terms of physiological functions associated with hair follicles, sensory signal pathways and Meridians in Chinese traditional medicine.